*Note: For tiered wall condition, length of geogrid
DESIGN NOTES:
0 Rubber fred ) _— | . for bottom tier equals combined height of tiers (H ).
. ; . ubber tired equipment may pass over the geogrid reinforcement at slow speeds . .
Reference: éESklf Ugdsal’;edpfeotgch?lc;alzl:é?péort, Dated March 31, 2000 less than 5 mp?w gudden brglfing and sharpgturging shall be avoided P Geogrld length for upper tler(s) shall equal 80 percent _ m
ackland Site Plan, Sept. 1, : : ; . . .
. . : . . . i i . ) . Fence Post (By Others)
The fo':gt\/:rr:wga?sﬁgg gfs?rlljcrzgmgf r\gﬁ]r%#cseeddson = 32 degrees (design only - see Material P. At the end of each day of operation, the contractor shall slope the last lift of OI] t?lebCO%t))(I[‘]refd hlelght ?f the 1(2;67[';_('!‘:( ) Grid t),:pe J\,— _ E
Note “F”) reinforced backfill away from the wall units to direct runoff away from the wall face. sha € or lower tier an or upper tiers. o o “Erkg::‘::n'geséi‘r’féide
Unit weight of reinforced soil = 125 pcf The contractor shall not allow surface runoff from adajcent areas to enter the wall ChFa;rr‘K':-é”k 7 of Post 4
Maximum wall height = 53.33 feet (Single), 24 feet (Tiered) constructjion site. and or 3rd Tier (Where applicable) or Guardrail L
Batter of wall = 1H : 10V As Required c O
Surcharge = 250 psf Surcharge and 2H : 1V Slope. O > C
(7p]
TECHNICAL SPECIFICATIONS FOR MECHANICALLY STABILIZED LOCK & LOAD -4 A A a — QO (D _9
RETAINING WALLS i N O (@)
GENERAL.: = — C
o g | | — —
A.  The work involves the supply and installation of soil reinforced retaining walls. The Min. Py R .o\ Ll B ' © O '%
Concrete Panels and Counterforts will consist of Lock & Load Stone. Counterfort and H |1 ; 2 ©
Geogrid are the types of soil reinforcement. The work will include, but is not limited 2
G: GEOGRID SCHEDULE | var ¥ o Retained o &=
A-1  excavation to the grades shown on the civil drawings , Lower Tier (Typ.) Geer;‘jSS:m‘f[;eme”t Soils ® -
A-2  supply and installation of geogrid reinforcement Wall | Geogrid Layers O LWl =
A-3  supply and installation of drainage fill and piping Height Length* _ = A = O
A-4  supply and installation of segmental Lock & Load Stones (Hift) | (Laft)™ | 4 2 3 4 5 6 7 8 9 10 11 | 12 13| 14| 15 | 16 | 17 | 18 | 19 20 oo Lavers 17 I CILJ
A-5 supply and installation of retained and reinforced soil fill H1 5' Offset (Typ.) = ¢ ; >
533 | 500 | A | A| - - - - - - - - - - - - - - - - - - ol Il O W
B. The walls shall be installed on undisturbed Native Soils or Structural Fill, as e * — (@ Mg
appropriate. 6.67 6.00 A A - - - - - - - - - - - - - - - - - - U s |l 1 >
12" (min.) " - 0
> 4" Perforated Drainpipe
MATERIALS 800 | 700 | A | A A - - - - - - - o ol - o i R S X >
A. Concrete Panels and Counterforts are locked together to form a “Stone”. The 9.33 8.00 A A A B B B B B B B - B B B B - - - - - 5 T A T A A A A A A A A A A A A A A T A fffffffffffffiicﬁﬂifiii Reta/p ed :
g . . e o Soils
retaining walls have been designed on the basis of Lock & Load Retaining Wall 8 O
“Stones”. Stones are to be purchased from a licensed Lock & Load manufacturer. 10.67 9.00 A A A A - - - - - } - - } - ) } } } } } K o Drainage Blanket (7))
The Lock & Load trademark on each pallet identifies Lock & Load products. 12,00 10.00 5 A A A ] ] ] ] ] ] ] ) ] ] ] ) ) ) ) ) = 267 Reinforced Geogf'(% Eslsgﬁgt;ement (As Necessary per
. . : : = (typ.) Soil Geotechnical Engineer)
B. Information on the purchase of Lock & Load products can be obtained through: 24" (min. ¥
13.33 | 1100 | B A A A A - - - - - - - - - - - - - - - - B | oseexs .
- Finish Grade L Geogrid Layer 1
Lock & Load Retalnlng Walls Ltd. at Wall Face N (?T'I Tn') .-i-'.--'.-l-'.--'.--'.-l-'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.--'.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r.r :
Tel. (604) 732-9990 14.67 12.00 B A A A A - } } } ) ) ) ) ) ) ) ) ) ) ) ¢ ne - 18" of Well Q
Website: www.lock-load.com c 5 N N N N 7 1A Comopathd = | w
. . 16.00 14.00 - - - - - - - - - - - - - - e < 3/4" Clean ; =
C. Geogrid - See Geogrid Schedule. 7 N £
17.33 16.00 C B A A A A - - - - - - - - - - - - - - e I : T LR 2z ZO
D.  Face Gravel - 3/4" clean crushed rock. Substitution with comparable material is S 20— 4" Perforated Drainpi == @#| 38
acceptable, upon approval of the Geotechnical Engineer. 18.67 17.00 C B A A A A A - - - - - - - - - - - - - || ETENE : ertorated Lrainpipe p— =55
"_g4" == Geotechnical Engineer shall Z §
E.  Reinforced and Retained Backfill - Suitable granular native material approved by the 20 18.00 | C B B A A A A - - i i - - - - - - - - - 2 L:\,e(ﬁ,r]%sgii::gc'( = = evaluate the need for Supplement -‘g S g
Geotechnical Engineer. Drainage behind the Reinforcement ob o
J 21.33 19.00 C C B B A A A A - - - - - - - - - - - - . Zone during Construction. E % %
F. Leveling Pad - The Leveling Pad shall consist of angular, crushed aggregate of NOTE: Wall Toe cover shall be 24" (min.) = go Z
maximum size of 3/4 inch. The Leveling Pad Fill may be single size or may be well 2267 | 20.00 | C C B B A A A A i i i i i i i - - - - - for Sloping Condition in Front of Wall @Dz '-".é
graded containing a maximum of 5% passing the #200 sieve. o o 5 5 5 A A A A - T
24.0 21.00 - } - - - - - - - - - * £
EXECUTION TIERED WALL SECTION
25.33 22.00 C C B B B A A A A - - - - - - - - - - -
A. Contractor shall excavate to the lines and grades shown on the construction drawings. NOT - TO - SCALE
The Geotechnical Engineer should observe the excavation prior to the placement of 26.67 | 23.00 C C C B B B A A A A - - - - - - - - - - 2H : 1V Slope
the leveling material or fill soils. i M (or Flatter)
28.0 24.00 C C C B B B A A A A B B B B B B B B B B Fence Post (By Others)
B. Over-excavation of deleterious soils or rock shall be replaced with material meeting &— Embedded in Sleeve,
the specifications described in the section “Material F” above, and compacted to 95% 2933 | 25.00 | C C C B B B B A A A A - - - - - - - - - -\ 1" Min. Clearance Each Side 1
of ASTM D-1557-91 (Modified Proctor) within 2% of the optimum moisture content 6'- 0" of Post
of the soil. 3067 | 27.00 | C C C B B B B A A A A - - - - - - - - - Max. Chain Link
Fence —»
C.  The first course of concrete Lock & Load Stones shall be placed on the Leveling Pad 32.0 28.00 | C C C C B B B B A A A A - - - - - - - - X;%:zﬁ;:g
and the alignment and level checked.  /
33.33 29.00 C C C C B B B B A A A A - - - - - - - - A i
D. Stones shall be placed with the top of the panel level and parallel to the wall face.
The Counterfort Base installs horizontal and perpendicular to the face of the retaining 33.67 | 30.00 C C C C B B B B B A A A A - - - - - - -
wall. " an
2'-6
36.00 32.00 D D C C C C C B B A A A A - - - - - - - Min. Geogrid Layer 4 (etc.)
E. Geogrid shall be oriented with the highest strength axis perpendicular to the wall Y il
etaine
id Rein .
F. Geogrid reinforcement shall be placed at the levels and to the lengths shown on the 38.67 | 34.00 | E D D C C C C C B B A A A A - - - - - - giggggogﬁ'g‘ QL%Z”(}S{:) Soils
drawings beginning at the back of the Lock & Load Panels.
40.00 35.00 E D D D C C C C B B A A A A A - - - - -
G The geogrid shall be laid horizontally in the direction perpendicular to the face of the Hy Geogrid Layer 3
retaining wall. The geogrid shall be pulled taut, free of wrinkles and anchored prior to 4133 | 36.00 | E D D D C C C C C B B A A A A - - - - - Wall Height SRt
backfill placement on the geogrid. 4267 37 00 = 5 5 5 c c c c c B B A A A A A ] ] ] ] Reinforced =l
. ] ] ] ) ) 8 ; 18" of Well Soil il Note: Lower Grids may be truncated to
H. The geogrid reinforcement shall be continuous throughout their embedment lengths. 3 ;; «¢——— Compacted — 10' (min.) lengths based on characteristics
Spliced connection between shorter pieces of geogrid is not permitted. 44 38.00 E D D D D C C C C C B B A A A A - - - - T " Clean Crushed Rock 1] and stability of cut per Geotechnical
5 Engineer approval at time of construction
l. The drainage pipe discharge points shall be connected to approved discharge. 45.33 | 39.00 E D D D D C C C C C B B A A A A A - - - g SRRy J Geogrid Layer 2 Retained
[ r a0 T O L LT T T T A A LT T T T L T T A
oM .
J. Reinforced and Retained Backfill shall be placed, spread and compacted in such a 46.67 | 40.00 | E D D D D D C C C C C B B A A A A - - - 3 - Soils ”
manner that minimizes the development of slack in the geogrid. = \ . — IS
48 4100 | E D D D D D D C C C C B B A |lA | A |A |A - - (2t-y6p7) Reinforced I 2
K. Reinforced and Retained Backfill shall be placed and compacted in lifts not to . ' Soil Drainage Blanket 4
exceed 8 inches where hand compaction equipment is used and not more than 12 inches 49.33 | 4200 | E E b, b} b}y by bpcp cpcpc | C | B B I A A | A |A - - Finish Grade (As Necessary per
where heavy compaction equipment is used. FIRST - compact over tail of Counterfort at Wall Face Geotechnical Engineer)
then away from the retaining wall structure. Hand operated compaction equipment 50.67 | 43.00 E E D D D D D C C C C C B B A A A A A - 7
(700 Ibs. to 1,000 Ibs.) Vibratory Plate shall be used to compact face gravel at wall face. Rad . _ L
52 44.00 E E E D D D D D C C C C C B B A A A A - — ?e?tetchhnlcalfpglréeer Slha” t S
L. Reinforced and Retained Backfill shall be compacted to 95% of the maximum density 7 Sr\;?nuaa: beii?mziheolgeiﬁ?c?rgnrr?:nt
- g
as determined by ASTM D-1557-91 (Modified Proctor) or equivalent. The moisture 53.33 | 45.00 | E E E D D D D D C C C C C B B A A A A A e Zone during Construction.
content of the backfill material prior to and during compaction shall be uniformly L
distributed throughout each layer and shall be within 2 percentage points of the ! O;L4 Perforated Drainpipe ©
optimum moisture content. . _ . . 2" _ 4" Crushed Rock * NOTE: Wall Toe cover shall be 24" (min.) 8 é Q10
GEOGRID: A = Miragrid 5XT Levelinag C for Sloping Condition in Front of Wall | @ DEC <
M.  Hand-operated equipment (700 Ibs. to 1,000 Ibs. Vibratory Plate) shall be used within B = Miragrid 7XT eveling Lourse SRS o
26 inches of the front face of the concrete facing. C = Miragrid 10XT -
D = Miragrid 20XT
N. Tracked construction equipment shall not be operated directly upon the geogrid E = Miragrid 22XT TYPICAL SIN G LE WALL SECTION -
reinforcement. A minimum fill thickness of 6 inches is required prior to operation of : - g
tracked vehicles over the geogrid. NOT - TO - SCALE E @2
&l LS| 0
&1 815816
Sheet No.
' W1




NOTES:

E. Only lightweight hand-operated equipemnt shall be allowed within 3 feet of the back
of the rockery.
Rockery construction shall be performed in accordance with the Associated Rockery

Contractor Guidelines. F. Tracked construction equipment shall not be operated directly upon the geogrid

reinforcement. A minimum fill thickness of 6 inches is required prior to operation of
Rockery construction is a craft. The skill and experience of the builder will largely dictate tracked vehicles over the geogrid. Tracked vehicle turning should be kept to a minimum
the success of the construction. to prevent tracks from displacing the fill and damaging the geogrid.

. . . . Note: Fence Support and Guardrail
A rockery is a protective system with respect to the weathering and erosion process G Rubber tired equipment may pass over geogrid reinforcement at slow speed, less than Posts located in close proximity to .
on an exposed soil face. 10 MPH. Sudden braking and sharp turning shall be avoided. backs of Rockery shall be entirely Traffic or 2H : 1V Slope Surcharge, = — -
embedded in Filter Drain Rock As Applicable _

Maximum inclination of the slopes above and in front of rockeries should be 2 : 1 (horizontal : H.  Atthe end of each day’s operation, the Contractor shall slope the last lift of reinforced (Quarry Spalls). /
vertical). backfill away from the rockery to direct runoff away from wall face. The Contractor

shall not allow surface runoff from adjacent areas to enter the wall construction site. A

Minimum thickness of rock filter layer = 18 inches.

NATIVE CUT ROCKERY
18" of 2" to 4"

Filter Drain Rock

Rockeries greater than 6 feet in height should be installed under the observation of the

Geotechnical Engineer. A. The Geotechnical Engineer shall observe cuts for the rockery. Additional flattening Upgehgaan;ézf;ird Extend along entire height
of cuts may be recommended by the Geotechnical Engineer depending on the soil 6 of Rockery
The long dimension of the rocks should extend back towards the cut or fill face to provide and groundwater conditions observed. Where Native Cuts do not expose competent
maximum stability. Native Soils, additional excavation and the addition of reinforcement and Compacted
Structural Fill may be necessary.
Rocks should be placed to avoid continuous joint planes in vertical or lateral directions.
Each rock should bear on two or more rocks below it, with good flat-to-flat contact. FIELD QUALITY CONTROL H*
(Max. 16" Height) |  middle one-Third AR ,
Rock designations and approximate weights are provided below. A. The rockery construction shall be observed by the Geotechncial Engineer on a periodic or 3 & 4 Man Rock ) o oo Native Cut
full-time basis as appropriate. Testing of the compacted backfill shall be performed by
For Fill Rockeries, it is imperative that Structural Fill compaction extend all the way to the the Geotechnical Engineer.
back of the Rockery and Filter Drain Rock Zone. Reduced lift thickness and light compaction
equipment may be required to fully achieve the required compaction. B. Quality assurance shall include foundation soil inspection, soil and backfill testing,

Lower One-Third

verification of design parameters and observation of construction for general compliance 5 Man Rock

with design drawings and specifications.

Rockery Design
SOUNDVIEW TECHNOLOGY CENTER
Everett, Washington

Note: See Barghausen Consulting
Engineers Civil Sheets for Rockery

Approximate Approximate . Heights and Alignment.
Size Weight - Ibs. Diameter REINFORCEMENT SCHEDULE 4 \
)
n 1 -
1 Man 50 - 200 12" - 18" Wall Height (feet) Length of Reinforcing (feet)* 4" Dia. Rigid Perforated - ?
2 Man 200 - 700 18" - 28" H Lr PVC Drain Pipe ; £
3 Man 700 - 2000 28" - 36 Z 6
4 Man 2000 - 4000 o 4.0 4.0 Rock ter than 10 feet E 3
) 48" - 54" . . *Rockeries greater than eet require o9
g Man ‘61888 2888 4" - 60" NATIVE C UT ROC KE RY additional consideration with respect to g g5
an B 6.0 6.0 location, proximity to structures, adjacent a 58
8.0 8.0 D ETAI L properties and right - of - ways. Tiered i
: : configurations may be recommended. we | U G
10.0 10.0 Supplement recommendations shall be - 2 g
provided by the Geotechnical Engineer, -5 0
12.0 12.0 NOT - TO - SCALE as appropriate. (=) go IE
14.0 14.0 D5
16.0 16.0
* Geogrid Miragrid 7XT
GEOGRID SOIL REINFORCEMENT
A. Geosynthetic reinforcement shall consist of geogrids manufactured specifically for soll
reinforcement applications and shall be manufactured from high tenacity polyester yarn
or high density polyethylene. Polyester geogrid shall be knitted from high tenacity
polyester filament yarn with a molecular weight exceeding 25,000 Meg/m and a carboxyl
end group values less than 300. Polyester geogrid shall be coated with an impregnated .NOTE: Fence S.t“ptpobrt Pfs"fs 'O‘Lated
PVC coating that resists peeling, cracking and stripping. In C10S€ proximily %o vack of rockery 18" of 2" to 4" Traffic or 2H : 1V Slope Surcharge,
’ shall be entirely embedded Filter Drain Rock As Applicable
. _ . . in Filter Drain Rock (Quarry Spalls). Extend along entire height
B. Geogrid shall be Miragrid 7XT for rockeries 16' or less. Guardrail Supports shall be evaluated of Rockerv | -
separately. Y _ -
C. Manufacturing Quality Control:
The geogrid manufacturer shall have a manufacturing quality control program that _ -
includes QC testing by an independent laboratory. i ~
The QC testing shall include: A
...Tensile Strength Testing o
...Melt Flow Index (HDPE) max.
...Molecular Weight (Polyester) Upper One-Third 1 v
2 Man Rock A
Fill
A. Structural Fill shall consist of granular well graded material with a fines content of less Ly ———»
than 25 percent (percent passing the #200 sieve based on the minus three-quarters '\
inch fraction). Some rockery applications may require the use of “select” free draining H*
Structural Fill Material. Structural Fill Material shall be approved and tested by the (Max. 16' Height) | ..o 2' Structural
Geotechncial Engineer. 3 & 4 Man Rock v Fill
................... T
STRUCTURAL GEOGRID INSTALLATION o Reinforced
Fill
A. Geogrid shall be oriented with the highest strength axis perpendicular to the rockery \ I
alignment. Logvel\'; On'g-Tl;ird ...... = o A
lan Roc O:Z" 2 ' 2
B. Geogrid Reinforcement shall be placed at the strengths, lengths and elevations shown on i 2 ;8
the construction design drawings or as directed by the Engineer. /| 7 “ \ na?
== # .
C. The geogrid shall be laid horizontally on compacted backfill and extend to the back of i = 124 min. ! —
the rockery. The geogrid shall be pulled taut, and anchored prior to backfill placement == s ===
on the geogrid. v M=\ 1 o
1)
Q
D. Geogrid Reinforcements shall be continuous throughout their embedment lengths and
placed side-by-side to provide 100% coverage at each level. Spliced connections 4" Dia. Rigid Perforated Native Cut
between shorter pieces of geogrid or gaps between adjacent pieces of geogrids are not PVC Drain Pipe
permitted. ©
* Rockeries greater than 12 feet require 8lglalo
REINFORCED BACKFILL PLACEMENT E N G I N E E RE D additional consideration with respect to Tle | K<
location, proximity to structures, adjacent = § = |
A. Reinforced Backfill shall be placed, spread and compacted in such a manner that properties and right - of - ways. Tiered \5
minimizes the development of slack in the geogrid and installation damage. FILL ROC KERY DETAIL ‘é‘%rg;)ﬁlg::é'r?t”feg;arzrgzr:gggg‘n’;‘g‘;ﬁdbe
ided by the Geotechnical Engi )
B. Reinforced Backfill shall be placed and compacted in lifts not to exceed 6 inches where NOT - TO - SCALE §;°§L§0priyat: soteennical =Engineet )
hand compaction is used, or 8 - 10 inches where heavy compaction equipment is used. Q a3
Lift thickness shall be decreased to achieve the required density as required. 1L o g §
|29 <
C. Reinforced Backfill shall be compacted to 95% of the maximum density as determined —/—lc
by ASTM D-1557-91. The moisture content of the backfill material prior to and during Sheet No.
compaction shall be at or near the optimum moisture content. |
D. The required compaction shall extend all the way to the back of the Rockery and Filter ' WZ
Drain Rock Zone.




